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A Molotov cocktail: dopamine and 
 
 
 
-synuclein
 
opamine and 
 
 
 
-synuclein are a toxic combination for 
neurons, say Jin Xu, Bruce Yankner (Children’s Hospital, 
Boston, Massachusetts) and colleagues.
Aggregations of 
 
 
 
-synuclein are a hallmark of Parkinson’s 
disease (PD), and mutations in its gene are associated with 
familial forms of the disease. Yankner wanted to know why the 
protein is so toxic. When he overexpressed either wild-type or 
mutant forms of 
 
 
 
-synuclein in cultured human dopaminergic 
neurons (DAN cells)—the cells affected in PD—a large number 
of the cells underwent apoptosis. In contrast, excess 
 
 
 
-synuclein 
seemed to protect the nondopaminergic cortical neurons from 
apoptosis.
If endogenous synthesis of dopamine was blocked by the 
addition of a tyrosine hydroxylase inhibitor (THI), overexpression 
of 
 
 
 
-synuclein no longer induced apoptosis. Thus, somehow, it 
is the combination of 
 
 
 
-synuclein and dopamine that causes cell 
death, rather than overexpression of 
 
 
 
-synuclein alone.
Yankner thinks the key to this 
 
 
 
-synuclein–dopamine toxicity 
is the production of reactive oxygen species (ROS), which can 
damage cellular proteins. Dopamine synthesis produces ROS. 
But whereas a healthy cell can neutralize these ROS, neurons 
overexpressing 
 
 
 
-synuclein cannot. In fact, excess 
 
 
 
-synuclein 
increases the generation of ROS in DAN cells, and blocking this 
production with antioxidants inhibits cell death. Thus, Yankner 
suggests the 
 
 
 
-synuclein potentiates ROS production by dopamine.
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tem cells exist in a number of 
adult tissues, but the molecular 
requirements for keeping them in 
place and undifferentiated are not 
clear. Now, Xiaoqing Song, Ting 
Xie (Stowers Institute for Medical 
Research, Kansas City, MO), 
and colleagues find that, in the 
 
Drosophila
 
 ovary, the adhesion 
proteins DE-cadherin and 
Armadillo work together to recruit 
and keep the germline stem cells 
(GSCs) in their niche.
The proteins mediate adhesion 
between germ cells and follicle 
cells in the ovary, so Xie reasoned 
that they might be involved in 
anchoring the GSCs to cells at the 
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distal tip of the ovary, called cap cells. 
Sure enough, DE-cadherin and Armadillo 
proteins colocalize in narrow strips 
between the cap cells and the GSCs.
Genetics suggests that this localization 
 
Large 
 
 
 
-synuclein aggregates occur in PD neurons, but 
Yankner’s team found that soluble 
 
 
 
-synuclein, in the form 
of a 53–84-kD complex, induced apoptosis in the cultured 
neurons. This complex included 14–3-3, a chaperone protein 
that sequesters the proapoptotic proteins BAD and Forkhead 
and prevents their functioning.
Yankner says he 
still isn’t sure what 
initially triggers the 
overexpression of 
 
 
 
-synuclein in PD, 
but suggests that it 
may occur initially 
as a protective 
response to oxidative 
stress related to 
environmental 
agents and 
dopamine synthesis. 
He speculates that, 
once this happens, excess 
 
 
 
-synuclein snatches up much of 
the 14–3-3 protein in the cell, forcing the release of the 
proapoptotic factors or preventing 14–3-3
 
 
 
s participation in 
ROS repair mechanisms. 
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 -synuclein overexpression induces 
apotosis in dopaminergic neurons (red).
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reflects function. Within one week of 
inducing expression of either a deletion 
mutant or a weak allele of DE-cadherin, 
over half of the GSCs left their niche, 
implying that adhesion is required for 
GSC maintenance. Similar results 
followed with armadillo.
Based on the work of others, Xie 
believes that DE-cadherin and 
Armadillo (or its mammalian 
homologue 
 
 
 
-catenin) function 
in a similar manner in a number 
of other stem cell niches. But 
they may not act alone. Xie and 
colleagues found that if primordial 
germ cells—which are destined to 
become GSCs—lack DE-cadherin, 
they are far less likely to be recruited 
into the stem cell niches, but they 
do occasionally make it there. 
This means that DE-cadherin is 
important for the recruitment of 
GSCs to their niche as well as for 
their maintenance, but it also implies 
that additional recruiting mechanisms 
are at work.
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